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(54) METHOD FOR CREATING IMMUNOLOGICALLY TOLERANT ANIMAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for creating an animal which is immunologically tolerant to a 
non-self protein, and further to provide the animal obtained thereby. 

SOLUTION: This method comprises transducing a fused gene capable of producing a specific non-self protein 
by expressing the gene under the control of an expression-controlling region of a lactoprotein gene to a 
fertilized egg at the pronucleous stage, and creating the immunologically tolerant animal by using the resultant 
egg. The immunologically tolerant animal is obtained by using the method. The animal does not produce a 
neutralizing antibody against the non-self protein, and can be used for the evaluation of a pharmacological 
effect and toxicity of a medicine because the animal is immunologically tolerant to the non-self protein. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The production approach of an immunological tolerance animal for this specific protein which 
introduces into a pronucleus term fertilized egg the fusion gene which discovers the specific nonself protein for 
which it asks under control of milk protein gene expression regulatory region, and is characterized by using this. 
[Claim 2] The production approach of an immunological tolerance animal according to claim 1 that milk protein 
gene expression regulatory region is cow alphaSI casein gene expression regulatory region. 
[Claim 3] The production approach of an immunological tolerance animal according to claim 1 or 2 that nonself 
protein is a human growth hormone. 

[Claim 4] The production approach of an immunological tolerance animal according to claim 1 to 3 that an 
immunological tolerance animal is a rat. 

[Claim 5] The immunological tolerance animal obtained by the approach according to claim 1 to 4. 

[Claim 6] The immunological tolerance animal according to claim 5 whose animal is a rat 

[Claim 7] The approach of making an animal immunological tolerance to specific protein by which it is 

characterized by introducing into a pronucleus term fertilized egg the fusion gene which discovers the specific 

nonself protein for which it asks under control of milk protein gene expression regulatory region. 

[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the production approach of an animal and the immunological 
tolerance animal obtained by that cause which shows immunological tolerance to the specific nonself protein for 
which it asks. In order that the animal produced by this invention approach may show immunological tolerance to 
the specific nonself protein for which it asks, even if it prescribes this protein for the patient, the immune 
response of it is not carried out, and it does not produce the neutralizing antibody to this protein. Therefore, 
even if it repeats and prescribes a drug for the patient, it is very useful as an animal which can evaluate to 
accuracy the pharmacology effectiveness of the drug prescribed for the patient, and toxicity. 
[0002] 

[Description of the Prior Art] The drugs which consist of gene recombination mold Homo sapiens protein 
conventionally produced by the protein and biotechnology of the Homo sapiens origin aiming at adaptation in 
Homo sapiens In the trial which scrutinizes the safety and effectiveness of (these being named generically and 
abbreviating to Homo sapiens protein drugs hereafter) Laboratory animals, such as a rat, are medicated with 
Homo sapiens protein drugs, the effectiveness and the side effect of drugs which were prescribed for the patient 
are caught to accuracy, and predicting the safety and effectiveness of drugs at the time of prescribing a 
medicine for the patient to Homo sapiens is called for. However, since Homo sapiens protein drugs are protein of 
a different kind for an animal, in many cases, these drugs show the quality of immunogenicity to an animal. 
Therefore, an animal produces a neutralizing antibody in response to sensitization with the drug (Homo sapiens 
protein drugs) prescribed for the patient. In the repeated-dose administration trial which medicates a long period 
of time especially repeatedly, production of a neutralizing antibody is accepted notably. For this reason, 
pharmacology-change and toxicology-change which take place by answering administration and an antibody 
being produced in case the repeated-dose administration trial which investigates the drug effect of such Homo 
sapiens protein drugs and toxicity is performed are predicted, and performing the trial which fully took into 
consideration relevance with the original pharmacology-change and toxicology-change based on the Homo 
sapiens protein drugs which are drugs is called for. That is, it is necessary to fully take into consideration the 
toxic new manifestation accompanying activation of complement etc. in the incidence rate and severity list of 
lowering of the drug effect by production of a neutralizing antibody or disappearance, change of the moving state 
of a drug, or a pharmacodynamics-property, and a side effect. Furthermore, it is necessary to pay attention also 
for formation and pathological change which is related calmly and may take place of an immune complex. 
[0003] On the other hand, even when an antibody is detected, the pharmacological action of Homo sapiens 
protein drugs or toxicity prescribed for the patient is not neutralized by the immune response, and it may be 
necessary to stop these trials or to change the duration of test. However, since the degree of the neutralizing 
antibody which an animal produces in response to sensitization is various and it is difficult to expect the 
strength of the neutralization activity beforehand, the propriety of continuation of a repeated-dose 
administration trial cannot be judged easily. For this reason, it was anxious for production of the animal which 
shows the immunological tolerance by which a neutralizing antibody is not produced even if it carries out 
repeated-dose administration of the Homo sapiens protein drugs to a long period of time. 
[0004] A small amount of antigen is repeated and prescribed for the patient at the specific stage after the 
approach of carrying out repeated-dose administration of the antigen, and causing immunological tolerance in a 
fetal period thru/or new term as the production approach of the animal which shows such immunological 
tolerance, the approach of prescribing for the patient with an immunosuppresant, and ablactation, and there is 



inducement or a method of repeating and prescribing the antigen of a large quantity for the patient 
comparatively, and guiding a high zone paralysis about low zone tolerance. However, actuation of repeating and 
prescribing an antigen for the patient is dramatically complicated, and especially the repeated-dose 
administration of the antigen to an embryo or a newborn infant is technically difficult. Moreover, administration of 
an immunosuppresant has the fault to which the original immune system which an animal has is changed. 
Furthermore, in such acquired tolerance, it was difficult for the degree of the immunological tolerance guided to 
be various and to control by the individual to homogeneity. 

[0005] Moreover, the transgenic animal technique in which technical establishment was made in recent years is 
utilized, and the method of making nonself protein recognize to be the quality of autologous protein, and making 
immunological tolerance gain by nature by introducing beforehand the gene of the Homo sapiens protein used as 
an antigen into an animal, and making it discovered in a body is devised. However, in order to guide 
immunological tolerance, an unnecessary operation of the Homo sapiens protein drugs produced continuously in 
the living body serves as original drug effect of these drugs, and hindrance of toxic exact assessment. On the 
other hand, although the activity of the fusion gene which utilized the gene expression control system which can 
perform guidance and control by drugs is devised, the effect of the drugs used for induction arises. A 
complicated activity is not needed from such a thing, but uniform immunological tolerance is shown, and 
development of the production technique of the animal which shows by nature the immunological tolerance 
which does not receive an unnecessary operation of the drug used for manifestation induction is desired. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention persons inquired wholeheartedly about the production 
approach of the animal which shows immunological tolerance to the specific protein for which it asks in view of 
an above-mentioned situation. That is, how to produce the animal which utilizes a transgenic animal technique 
and shows immunological tolerance by nature was examined. In this case, I thought that the system which guides 
the introduced gene expression according to physiological conditions was effective. However, I thought it 
important for the degree by which an immunocompetent cell is educated how it would be effective to be what 
kind of organization when and to perform induction by physiological conditions, since changing with a stage and 
organizations is known. Homo sapiens and a goat — the newborn infant immediately after birth — a sex — 
taking out the secrete called the witch's milk which was similar to colostrum from the mammary gland also in any j 
is reported. Although this witch's milk is physiological and transient, it is considered to be based on the same i 
hormone action as secretion of mothers milk, and is. Moreover, since the presentation was similar to colostrum, I 
it was predicted that a milk protein gene is discovered on the occasion of secretion of the witch's milk. Then, the | 
fusion gene discovered under rule of milk protein gene expression regulatory region was produced, and the 
transgenic rat which introduced this fusion gene was produced and scrutinized. Consequently, this transgenic rat 
found out discovering the fusion gene introduced into the infancy which secretes the witch's milk transient by 
the mammary gland (Hirabayashi M.et aL, Mol.Reprod.Dev., 43, and 145-149 (1996)). 
[0007] And I thought that making the gene of the protein for which it asks under rule of milk protein gene 
expression regulatory region discover since this introduced gene expression stage is in agreement at the 
educational stage to the self-protein of an immunocompetent cell had high possibility that the immunocompetent 
cell in connection with immunization, such as an antigen presenting cell, can be educated effectively. 
[0008] And this gene expression does not produce this protein autogenously, unless these animals carry out 
lactation through the process of pregnancy and childbirth, since it is under rule of milk protein gene expression 
regulatory region. That is, in the usual repeated-dose administration trial using the female which does not include 
the male of these animals, or the process of pregnancy and childbirth, it was thought desirable not to receive an 
operation of the drug produced by this gene expression, and to present a trial with such an animal. Then, it came 
to complete this invention by introducing the fusion gene designed so that the gene of the protein for which it 
asks under rule of milk protein gene expression regulatory region might be discovered. 

[0009] Therefore, the technical problem of this invention is to offer the production approach of an animal and 
the immunological tolerance animal obtained by that cause which shows immunological tolerance to the specific 
nonself protein for which it asks. 

[0010] ' 
[Means for Solving the Problem] This invention relates to the production approach of the animal which shows 
immunological tolerance to the specific nonself protein for which it asks. Moreover, it is related with the 
immunological tolerance animal obtained by this approach. That is, this invention is the approach of introducing 
into a pronucleus term fertilized egg the fusion gene which discovers the specific nonself protein for which it 



asks under controJ of milk protein gene expression regulatory region, and producing the immunological tolerance 
animal to this protein using this. As milk protein gene expression regulatory region in this invention, cow alphaSI 
casein gene expression regulatory region can be illustrated. Moreover, a human growth hormone can be 
mentioned as a gene of the specific nonself protein for which it asks. Moreover, this invention relates to the 
immunological tolerance animal obtained by such approach. 

[001 1] Furthermore, this invention relates to the approach of making an animal immunological tolerance to 
specific protein which consists of introducing the fusion gene which discovers the specific nonself protein for 
which it asks under control of milk protein gene expression regulatory region. In order that the animal produced 
by this invention approach may show immunological tolerance to the specific nonself protein for which it asks, 
even if it prescribes this protein for the patient, the immune response of it is not carried out, and it does not 
produce the neutralizing antibody to this protein. Therefore, even if it repeats and prescribes a drug for the 
patient, it is very useful as an animal which can evaluate to accuracy the pharmacology effectiveness of the drug 
prescribed for the patient, and toxicity. 
[0012] 

[Embodiment of the Invention] Since the immunological tolerance animal obtained by this invention is designed 
so that the introduced gene may be discovered under rule of milk protein gene expression regulatory region, by 
the trial which investigates the drug effect of the usual drugs, and toxicity, this gene does not discover it from 
the introduced gene expression being restricted to the female lactation period. Therefore, since it does not 
influence at all to the trial which should be carried out by not discovering this gene for such an animal, it is 
dramatically advantageous. Furthermore, it can carry out from being level with the very low manifestation by the 
mammary gland, or it having been effective, without using a special powerful expression vector, even when it is 
difficult cDNA to carry out a high manifestation when it generally introduces into an individual. Moreover, since 
immunological tolerance is materialized at least by the induction of this gene also in the case of a low 
manifestation, there is no fear of the being influenced and it is thought that it is advantageous. 
[0013] As milk protein gene expression regulatory region used by this invention, it is [ the various casein genes 
of mammalians, such as Homo sapiens, a cow, a goat, a sheep, a rabbit, a rat, and a mouse, and ] beta. - A 
lactoglobulin, alpha - Milk-serum-protein gene expression regulatory region, such as a lactalbumin and whey 
acidic protein (WAP), can be used. The fusion gene which introduced into the bottom of rule of this milk protein 
gene expression regulatory region the gene of the protein made into the object, i.e., protein to make into 
immunological tolerance, is produced. At this time, it is not especially limited about the gene of the protein made 
into the object that what is necessary is just to use the gene of protein to make into the immunological 
tolerance which is the object. Thus, the produced fusion gene is poured into a pronucleus term fertilized egg 
with conventional methods, such as a microinjection. About the fertilized egg which poured in the fusion gene, he 
is a recipient by the conventional method, (surrogate mother) It transplants and ubuko is obtained. Subsequently, 
it authorizes whether the target gene is introduced into the obtained ubuko. For example, the approach of 
authorizing by the PCR method using the suitable primer to the protein gene made into the object etc. is raised 
using some organizations. By breeding the animal individual by which installation of the object gene was checked, 
the immunological tolerance animal to the stable object protein can be established. The production approach of 
the animal which shows the immunological tolerance of this invention is widely applicable to mammalian at large, 
for example, a mouse, a rat, a guinea pig, a rabbit, a dog, an ape, etc. 
[0014] 

[Example] Although this invention is explained to a detail with the following examples, it is only only illustrating 

these and this invention is not limited at all by these. 

[0015] 

[Example 1] The production approach of the rat which discovers a human growth hormone gene under rule of 
milk protein gene expression regulatory region (1) So that a human growth hormone gene may be discovered 
under rule of the preparation approach cow alphaSI casein gene expression regulatory region of an impregnation 
gene The designed fusion gene for impregnation (balphaSI CN/hGH: drawing 1 ) was prepared according to the 
approach (T.Ninomiya et al., Mol.Reprod.Dev.37, and 276-283 (1994)) of Ninomiya and others. This impregnation 
gene is about 0.7 cow alphaSI casein gene expression regulatory region kbs. About 2.1 human growth hormone 
gene kbs including a structural gene, the intron, and a poly A field It is constituted. Impregnation gene It refines 
using GENECLEAN II (BIO 101 INC. company make), and an impregnation gene It prepared by the buffer for 
impregnation (10 mMTris-HCI containing O.lmMEDTA, pH7.5) so that it might become 5microg/mL In addition, 
the prepared impregnation gene solution was saved at -20 degrees C until it carried out impregnation actuation. 



[0016] (2) The production approach above of a transgenic rat (1) The microinjection to the rat pronucleus term 
fertilized egg of the prepared DNA solution for impregnation was performed in the following way according to the 
conventional method. That is, the 8-weeks old Wistar (Wistar) rat which carried out sex-maturation was bred for 
light-and-darkness cycle 12 hours (it is ****** about 4:00-16:00) at the temperature of 23**2 degrees C, and 
55**5% of humidity. Female sexual cycle was observed by the vagina smear, and the hormone processing date 
was chosen. First, the pregnant mare serum gonadotropin (the product made from Japanese ZENYAKU: all PMS 
medicine (pregnant mare serum gonadotropin; PMSG)) of 150 IU/kg is injected intraperitoneal^ to a female rat, 
superovulation is induced, and they are 75 IU/kg the 48 hours after. Homo sapiens chorionic gonadotropin (the 
Sankyo organ company make: PU ** low gene (human chorionic gonadotropin; hCG)) It crossed by living together 
with a male after administration. hCG The pronucleus term fertilized egg was extracted by oviduct perfusion 32 
hours after administration. mKRB liquid (Toyoda Y.and Chang M.C., J.Reprod.Fertil., 36. and 9-22 (1974)) was 
used for culture of oviduct perfusion and an egg. Extracted fertilized egg After performing 37 degrees C and 
enzyme processing for 5 minutes in the mKRB liquid which contains hyaluronidase (sigma company make: 
Hyaluronidase Typel-S) 0.1% and removing a cumulus cell, mKRB liquid washed 3 times, the enzyme was 
removed, and it saved to DNA impregnation actuation in the carbon-dioxide-gas incubator (5%C02~95% Air, 37 
degree C, saturated humidity). 

[0017] Thus, the DNA solution was poured into the male pronucleus of the prepared rat fertilized egg. 
Impregnation actuation was carried out. The 277-piece egg was transplanted to the recipient of 12 animals, and 
the offspring of 93 animals was obtained. The installation to the rat of poured-in DNA authorized DNA prepared 
from the tail which carried out docking, and which was obtained immediately after ablactation by the PCR 
method, namely, the primer set BAC003 (array table array number 1) — and — BAC102 (array table array 
number 2) was used. PCR reaction ( by PerkinElmer, Inc. 480 mold DNA thermal SAIKURA is used) Enzyme 
reaction () [ DNA 2 mug/mL, ] [ Taq ] DNA polymerase 16 U/mL and primer ** 200 nM, 10 mM Tris-HCI buffer, 
50mMKCI. 2.5mM MgCI2, and 0.02% With gelatin and dNTP 0.2 mM 95 **(for 0.5 minutes)-55 degree-C(for 1 
minute)-72 degree C (for 1 minute) 30 cycles after, electrophoresis (Advance — shrine Mupidll — using it — 4% 
agarose gel, 40 mM Tris-acetate/1mM EDTA, and pH8]) was carried out Ethidium-bromide dyeing detected the 
amplified DNA fragment. Consequently, the transgenic rat of eight animals was obtained. The transgenic rat 
which is three lines from which the amount of human growth hormones which it breeds with a conventional 
method, and an introductory gene is discovered, and produces the obtained rat in milk differs was established. In 
addition, the amount of human growth hormones in milk is a human growth hormone. ELISA kit (Boehringer 
Mannheim make; part number 1 585 878) It used and measured. 

[0018] (3) The amount of human growth hormones produced in the milk of the transgenic lactation period of 
three lines produced by the property above (2) of a transgenic rat and the amount of human growth hormones in 
the blood serum at the time of the lactation period and the non-lactation period were measured. A result is 
shown in a table 1. Consequently, although line hGH-H is the high production line which produces the human 
growth hormone of about 3 mg/mL in milk and the amounts of human growth hormones in that blood serum are 
about 2400 ng/mL at the time of lactation They are 0.29 ng/mL in 0.75 ng/mL and a male for a female at the 
time of the non-lactation period, female of endogenous physiological concentrations 93 ng/mL and male 75 
ng/mL (A. Ikeda et al„ Endocrine J., 41, 523-529 (1994)), respectively — 1/120 and 1/260 it was . From this 
transgenic rat showing neither growing gigantic nor the abnormalities in reproduction, the effect of the 
introduced gene was judged to be what is not. Line hGH-L was the low manifestation line which produces the 
human growth hormone of about 0.3 mg/mL in milk, and although the amounts of human growth hormones in the 
blood serum were about 700 ng/mL at the time of lactation, at the time of the non-lactation period, the sex was 
below limit of detection (50 pg/mL). On the other hand, line hGH-F was the fine manifestation line which 
produces the human growth hormone of about 0.01microg/mL in milk, and the amount of human growth 
hormones in the blood serum was below limit of detection altogether also in the male also in any at the time of 
non-lactation at the time of lactation. No line hGH-L and hGH-F showed growing gigantic and the abnormalities 
in reproduction, but the effect of the gene introduced also in these lines was judged to be what is not. 
[0019] 
[A table 1] 
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[0020] 

[Example 2] The transgenic rat obtained in the immunological tolerance trial example 1 was bred. In addition, the 
wet nurse of a wild nature kind was used in order to eliminate the effect of a taking-orally-immune response in 
childcare. The trial was presented with the male of each 8-weeks old line, and the male of the Wistar rat of wild 
species. The transgenic rat used 2-4 groups, and wild species used 5-8 groups. The human growth hormone of 
an antigen is gene recombination human growth hormone pharmaceutical preparation. (Humatrope; Eli Lilly Japan 
make) It was used. In addition, the average of eight animals the amount of human growth hormones in each rat 
blood serum in front of antigen sensitization by hGH-H (high manifestation line) It is limit of detection (50 pg/ml) 
except [ all ] having been 0.29 ng/ml (0.1 3 - 0.59 ng/ml). It was the following. 

[0021] Administration to the rat of an antigen was performed in the following way. That is, they are 50microg / 
250microl with PBS liquid. Equivalent Freund's perfect AJU band (DIFCO shrine make) was added to the 
prepared human growth hormone solution, and the emulsion was produced according to the conventional method. 
Obtained emulsion liquid 500microl It divided into several places and hypodermically [ of a rat ] was medicated. 
On the other hand by antigen the group non-prescribing a medicine for the patient, an emulsion is similarly 
produced with PBS liquid and equivalent Freund's perfect AJU band, and it is hypodermically. 500microl A 
medicine was prescribed for the patient every. The 2nd time and the 3rd administration were prescribed for the 
patient in the same way as the 1st time at intervals of one week using Freund's imperfection AJU band. The 
amount of the anti-human growth hormone antibody which extracted blood and was produced at the 4th week 
one week after the last immunity was measured in the following way. Coating liquid ( 50 mM Sodium carbonate 
pH9.6 which contains NaN3 0.02%) They are 96 holes about the human growth hormone solution prepared [ ml ] 
in Imicrog /. In each hole of an ELISA plate (Nunc shrine make) 100microl It put at the room temperature for 2 
hours, and the antigen was made to stick to a plate [ every ]. It is a penetrant remover about each [ after 
removing an antigen solution ] hole. (PBS which contains NaN3 20 and 0.02% of Tween(s) 0.5%) It washed 3 
times. 

[0022] Next 200 mul After adding the blocking solution (block ace who diluted with PBS 4 times (Dainippon 
Pharmaceutical Co., Ltd. make; catalog number UK-B25)) and putting at a room temperature for 2 hours, 
blocking liquid was removed, it washed 3 times by the penetrant remover, and the coat of the antigen was 
carried out. The ELISA plate was produced. Obtained ELISA To each hole of a plate, it is 10 times and 100 at 
PBS. Twice and 1,000 Blood sample diluted twice 100microl After putting at the room temperature for 2 hours 
and making an antigen-antibody reaction perform [ every ], the blood sample was removed and it washed 3 times 
by the penetrant remover. Next, anti-rat antibody (IgM+IgG) goat which was diluted with PBS 2000 times and 
which carried out the alkaline phosphatase indicator IgG solution (Cosmobio make; catalog number SBA 3010- 
04) 100microl It washed 5 times by the penetrant remover after the 2-hour reaction [ every ]. alkaline 
phosphatase substrate solution (it is substrate solution so that it may become 2 mg/mL about Sigma 104 
phosphatase substrate ( 1M diethanolamine [ containing 0.5 mM MgCI2 and 0.02% NaN3 ], pH9.8) dissolution) 
100microl in addition, a reaction is carried out for 20 - 90 minutes at a room temperature — making — yellow 
coloring — carrying out — SOmicrol The reaction stop solution (3M NaOH) In addition, the reaction was 
suspended. Immuno reader (Bio-Rad Model3550-UV) It uses and is 405nm. The absorbance was measured. The 
absorbance estimated the amount of production of an antibody. A result is shown in a table 2. 
[0023] 
[A table 2] 
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[0024] consequently, by the sensitization group of the Wistar rat of a control group all the 10 time dilution and 
100 Antigen-antibody reaction (+++) with eight pieces very strong at the blood sample of six individuals in the 
living body of twice dilution accepted . — again 100 2 of one individual (No.3) of eight twice dilution which is the 
inside of the body, and eight individuals of 1000 time dilution individuals (No1 and No3) An antigen-antibody 
reaction strong at a blood sample (++), Moreover, 100 1 in 8 individuals individual of twice dilution (No4) 3 in 8 
individuals individual of 1000 time dilution (No5, No6, No8) Antigen-antibody reaction clear at a blood sample (+) 
It accepted. Moreover, by the group for non-sensitization, an antigen-antibody reaction was not accepted in all 
examples by all dilution blood samples. On the other hand, in a transgenic rat, an antigen-antibody reaction was 
not able to be accepted in a sensitization group and a non-sensitization group in any. From this result, it 
checked that the immunological tolerance to a human growth hormone was materialized in all transgenic rats. 
And line where the human growth hormone produced in milk with this introduced gene is very low (hGH-F) It also 
sets and is a high production line (hGH-H). Low line (hGH-L) Since immunological tolerance was materialized 
similarly, it was checked that the production approach of the immunological tolerance animal offered by this 
invention is a dramatically excellent approach. Especially, it is a line. hGH-F was judged to be the most excellent 
line from not accepting a human growth hormone into a blood serum irrespective of the lactation and the non- 
lactation of a male and a female. 
[0025] 

[Effect of the Invention] The immunological tolerance animal obtained by the production approach of the animal 
which shows immunological tolerance by this invention to the specific nonself protein for which it asks, and this 
approach is offered. In order that the animal produced by this invention approach may show immunological 
tolerance to the specific nonself protein for which it asks, even if it prescribes this protein for the patient the 
immune response of it is not carried out, and it does not produce the neutralizing antibody to this protein. 
Therefore, even if it repeats and prescribes a drug for the patient, it is very useful as an animal which can 
evaluate to accuracy the pharmacology effectiveness of the drug prescribed for the patient, and toxicity. 



[0026] 

[Layout Table] 

SEQUENCE»LISTING<110> YS-NEW-TECHNOLOGY-INST. INC.<120> Animal with immunologicaKolerance 
<130> SNMFP00411<160> 2 <210> 1 <211> 25<212> DNA <213> Artificial Sequence <220> <223> Description- 
of- Artificial Sequence: Synthesized DNA <400> 1 agaacaatgc cattccattt cctgt 25 <210> 2 <211> 25<212> DNA 
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthesized DNA <400> 2 gtggtttcag 
tttaaccaac caggt 25 



[Translation done.] 
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t 1 AS a M&TOJHRMMMCDMrF 

t? . #7i£«>#S ESS SOite 7-*.f63iT aStftjifc 7- 
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mt&m^mmmAL. entwine t&mtr 
as i ttvjy'&fci-omLmmmxihh, mm. 1 

i ss*35 4 ] mmmv -> ? i- -c* * ira i - 

[W*JB5 ] IfcRlR 1 ^4©l>-rtuM:£ft<D£»{C 

r . mw arcs©* a ss a n *«bt * si^itfe+- 

[MW©tt«Kr»MJ2 
[ 0 0 0 13 

tc «t 0 (¥« 3 1\ » . wai- *»«©# D B3£ R 
J:-»r. iHntsai/tin'jtrt. ta^i/fc**©* 

X. ffi©-CWfflT*S, 
[00023 

Ui£*©li»i3 «£*. t h'NCait.ilWi-rit h& 
*©Ka««»< 4 *«H5«c 0 <ki!3 *ifcaCrHB»jl 

t h5&Rg£A&K?) ©3S4tt*»SWt4«I1-* 
»|tK:*rt,»Ttt. t h^SM»i7 7 h9©98Klk 
UMC&i+U. ^bfcEH 0 n D©-ai*-«»SW{¥ffl*iEHl«ci 

aws^ u D uW. «rtnici-o-ctiss©iiai?r-A-j./c 

*>. $<©«te. C*i0©K*tttttMJlK«Lr!5WS«( 

:c*-5ig I, r 114* if FgKfiteSKK fc i »"C a . * 
ffiffif*©j£'£As9ft8(cigifct=>ft.&. c©/cA. C©J;9 

£t? oFStcti. ftijtcitS Or *Aflwi«fci$3 tt*C 4 r 

4 1 I- SAHISi&fqCCiSoX **©8a!^lft£ft-*>Stt 



(2) 111582001-197846 
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Wa{ti©Hatt*+£»c*«LfcK««:ff5 c 4# 
#*>6*va>*. BP*?. 4'«ftf*©££tCj:*3iSS©ffic 

tx«m&. *«w>»»^3iiib**«»tt©«<t. siif 

ffl©*£$^SjS0^tf KfiB{*©S14<bCCf*ft 5 Sr L t > 
*tt©£Jg9*+#{C:#£TS.#S#*.5. 3 6K, * 

flt«6i*©jBBS*a:»KMiiLri8c o f> zm&mse. 

lb<coucfc&g£i£^S#£>&., 
[ 0 0 0 3 3 ttflaHttUShfclt&'Cfc. #53 
iifcfc f- *aHS^D u a©:WPffl^c»(i3tt^@tt;S 
10 K«fco-C4JfUS*i"f. C*i6©Kl*6+ikt/fc«). ttK 

WMfcaera^aw^afc**. i,*»u art* 
*wcn«i**tar **fptt(*©ttt*»*tt » r. *©$ 
fpfStt©*^ *ffif<> t r-Pfli-rsc <t a«u>fc». s 

ffl«98R©tttT©"»JSttS.S CCflKT? * l >. c ©fc 

*. b vgmm.&zmicmmtevxbtpMm 
**«tss c t©ft(,>ftSjas*^-r«jw©^5j*s« 

93*vu»fc. 

10 0 0 4] C©«ttJWIllS<rT<-J-IMJl©ftll/i1£i 

20 ??*giS-rs^ft. <fefS}m^i|4ttJcl3:i*-r<S7j8t, tt 
?l«©»S©B=5FW«:^S©JnilK*«jS r 'hfiteli 

BS4Si8. Sfctt. ifc«W/Ji©Ciffi*aig0tt4L 

^©^.©jsma^iiisifimictttoi'. <mm 

»WI©tt*»*IWK!>»'J t*Oftt«S 4r^< 1 3 * 

i?f)tc, d©ttft»f!>l«?fr(;tSW3*i5$tS 

^s©($!6-c »*i<i<*K «t t$ v risj-tcaniiai-r * c 4 # 

30 [ 0 0 0 5 J S tc. ifi¥ft(ffii!">7.#tt 3 ii h v > X J/ 
*-*?Kl«I«*€h6JBLr. ffiW.iftst l-gas?0 

4-c. #assae%aa2Q?i4isBt3iir«t?sss 

©.««J^«U©£lt<c»tf ©4Stf ttti. C ntcit u 

40 ttfi9T**/n©85SI*»*D*. c©J:-5ftc4A>'b. ffl 

««cfflc . 4.««l©>f;.a«ttfPHJ'6ft!* <cc» ftfJOttSt 5t 
^M!c ;7;T fi^©fVSH«fi©ra ft/5>'^ * *i 1 1 • * . 
[0 0 0 6] 

[«Wd?i)iLJ:^4-r*aa3 isftwft^a. i-.aw 
«jift;cffi^mat%tt«©sa«(c*-t t-c fti«wtf4: y< 

ri*»Jjofir3S|^K:^^rie.fi:W?E4t-ro tc. ttth 

%. \- -7 x =. v tiitwm&m l x frame % 
im®zirsTtbyizmtr i> m.^\m u tc. c com & 

50 tc. «»AUfcigtr,T-«l6JB%^fflm.*ff(CJ:«JK«ra 



3 

#«tff S tih&0tl>\ffiW*5* VttMKC J: 0 R& & c 4 
#*U6tirt>*C47>>6. £Htt&ft«:j:S«i»4l> 
r>. £©J:Vj:«U»-c. 4©Jro<ctTOc4#W*(ir* 

5. C©W$U££iIfflfc{>©-C. 

©#i&4 IBIS©* * * WftflfC J: a 4 n X h ftl » -5. S 

fc. *©«fiS**W#LKaffilb'ri,>Sc4*>6. 5?l©» 10 

fc. *c rfL5AHjHs7-Wl6«itl|ffll^©XKFT a 

C4£l.Wl/fc(lHrabayashi M. et al., MoT. Reprod. 
I>;v., 4j, 145-149 (19%)). 

[ 0 0 0 7 ] *0T. C©«AUfc«(H+©««^W*S 

«!i$j8iMtaiia© a eaiGS<c*f -r 5«wb#»3k-sw- 5 20 

C 4ft«6. aatJHflls : F©.»lflMi(IW««©SKT'CBf 

tc jf 9 c 4 #r a? s njfignas&i » 4 fc. 
[ooo8] l*h>. ifeHK+o^atiasasatii 1 

a*aii£T3c4M:&i>. bp%. c*i6©»«j©it** 
i>«4i»K • ma©afi*sr*«ci»tt*ffli»'s«it©5tt[ 
»4KIS(c*$(,»t«. &a{E*©&«K:J:<)<fejtStiS 30 

tcmf SC4ttS$U>4*t*.iE>*lfc. -e-CC. Jligfl 

Ha&FoftssyapwJftoiKTrBfffl-riafiHoa 
(st ifijmr ■& <t 9 (cim- u/cie&aG^ **Ar « c 

[0009] (4 or. mwoizsm. mmtzttizv 

[ 0 0 l 0 ] 40 

[HM*»iM-*fc*>©f-8l *«JJ«. HFfg-r^W^ 

©#& d* astai l ?&f^®&rf>-rtm®ftws& 
■rs. **wjtt. aseaae^©J6JH«iai 

{SJSSWSOSP K-C. «T«?-r*«Vt©#@S5SH%:aiHT 
^Sl&atet-^m^W-S-flSeptcaAC . C*i4ffl(.»-C». 

a«r*&. ztc. i?far*^«©^sesflH©afc:T- 50 
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4U-m. b hfiSg*JUt>^WiC4Asr*i. * 
[001113 6CC**Wtt. ftX&Hi&itoftHM 

wmwoiwarFr. ir r is-fs*#£©#SBg0a*am 
aafcstfr. iss£iatcWT^<t>fl]is{*?:^«feb<tc». 

«tta*«tt*iE«KffffliT*C 4*«-C» *J*«4 1/ 

-c. ffi*rwfflr*5. 

[00123 

[*9J©fStt©»»] *&Wc J: 0»6*i*.ft«1IStt 

int*. *a ofca£?#asa*acH i ©a'BiMai«i* 

©3tRK'Cli«-rSJ:-5K:attS<arc»Sfc«). iSAt 

tc&&&o?mi)W<DmMK.mhhi c 4 a>6 . as 

-r*c4#&t'. f»£-3r. coJrO&IWiJT'fi. im& 
-7-imW 3 tlT . %tkt *< * RK(C *t L r (51 P. SiS? L 

i^cjft^tcWfir**. 3 6cc. a«a-c©«js*i*sr 

tcfgi, . u -n iU-C h HV)Vi> -> tc C 4 *> 6 . -S5tC 

« A L/ fc*8 5 -6 C 4 t C» c D \ A ©ti 

■hV fe#8'l©a^^.%3S^ f ^ - *($fflT S C 4 tt < ^ 

v&vit. $tc. im&f-oMAMLxmmomisx 

< ^5fJ-C* * 4 6 *1 -5. 

[ooi 3i *j£wcFBi,»5?L£aaac+©jtis$-ii(ai 

litjS4LTIi. bh. ^i/. b-^>>. ^if-F. 7 

3>h, v9*5©i*a*M»©3B#^>a&Pf>. /3 

ttKQW (WAP) «£©9Lfflai3Ra&r©l&]RMa 

««*sk»sc 4*«tss, coaaeHais^©** 
h. ccm, H«4f «*Fi»©aei'«:oc«rw. m 

Wr*Sft>5H§«c Uc<,>gd9©a<E+£/m .tilfj; 
<. e(cKS3tiit©-C«^i>. c©J:o{c^«{$t» 

<t o wmm^mmicA a* ?f ? . ta- a t 

SfittcJ:0 U^b'.O h (f-^SUi) tctttS 

e^^As^in^A^tts-rs. w*«. iflja©- 

»tffli»r. B«4-r*8fl»afcT-K^f4a*i«c^ 
v v- -*nit, >r P C Ri'itCj; <) tfesr % H&&fiW.-T 
6*1 ^. Hffjai7:-i 1 ©jSiA htcMVtWtZ&m 
■TSc4K:j;i). $«LfcBWaaH(c*t+S«i«WS 
JM3) 4 W£T ^ C 4 * *-JW<DlM8M'U 
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[00 14] 

[£ttffi ] JUTo^iiffl* ~> r **M*tt«i«:8WB-r 

[00 15] 

(i) . ftAae^.<pai«*tt io 

r$&|wu*>ate 7 *«3«-r « J: 9 KSSt LfciiAffl 
<Difr£iI£ : f ( baSlCN/hCH: El 1 ) (i, ng^O/fte 
(T. Ninomiya et al . , Mol . Reprod. Dev. 37, 276 28 
3 (1994)) CCffiorHRLfc. cortAfie^ti. 0^ 

ilt; 7-. ^>rP>atftf 'M^fc^trt hJ5£g*.U, 
*>ig£-+-fa2.ikb <fcO»MtSft*. itAfflfrPW CtN 
ECLEAN II(BI0 101 INC.ttS!) fcfflOTfiKKU &Ait 

5juq/mLitt5J:^CCitAffl^7 7 T- (O.lrtC 20 
UlAfrdtnQiMlris-HL'l, pH7.5)"CSSRUfc. ft, SHW 

Lfc?* ASfcTSftliU:. iiA»(l5f & * rtt - 2o*cr« 

[ 0 (.) 1 6 ] go h7>X^x:. 2L£j7j? rOrE>fc/j& 
hld(i) rWRL/c?1:AfflDNAffil«8©-7? rB5$JW£ 
mV^O* J * U Y> is x >7 is a . Tjt&Kffil >TE 

(Wistar) r £rWD8tf 4 £ JH2H.VIB! (4:00^-16:00 
*W«H> . i£S23 + 2-C. 5°/ot'HWl/; 0 
Wxyrffiicj:«jl|C!)ttlBlB*liM{ur. •* 30 

H&jSJRLfc. 5fc1\ htClSOIU/kqOttffijM^tt 
14B$i»sJwu.t> (B*-fe'>i'?tt$4 : l>MS£ ; « (pr 
eqnanl mare serum gonadotropin; FMSG))4rl5Krtfi:-^ 
l/riBWBt0B**5feL. *©48HS(BaCC75IU/kq ODt h 

(human chorionic gonadotropin; hCG)) ££t^$, t!£ 
tV>\»mC£*) 35ffldfttt->fc. hCG &432ttHftCC!P* 
iffiafcccj: 0 MttW-StaSBtflmLfc. flmattteJ: 
EtfgSllCtiirKRBig (Tovoda Y. and Chanq M.C. , 3. Rop 
rod. f-ertil., 36, 9-22 (1974))£($fflLfc 0 &KLfc 40 

0.35€triUU^y— fe' <i>y-7fiK: Hyalur 
onidase Tvpp.T S)43trmKRfiiS*r 37*C. ft ftffltfttf.* 

teai*t 7 l *flWt tnu&N& o/cft. ibkrbm-c 3 @?5fc» u 

( 95WI r , 3 rC , ttAffltt ) !C fi!# L fc. 

[ 0 0 J 7 J CO»fcLT*WiLfcv 9 r«-fli«0Httt 
ffl«CCI)NA»S6«:i£AOfc. ttAtttftOfc 277(^0* 
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32EOU>fi>h*cettl/r93Ea)ffiff«r?9/c. ilA 
l/feDNA©7? r^CD&At*. ft&£ftCClKBL-Cft 
fcSJ:»)iB»UteDNA4PCRifetCj:*)iftS«:ff-j 
fc. W*> rBAC003 (6BWSit»lJS^ 

1 ) »tf BAC102 <ENM9HH*2) P 
CRStS ■ XJU-vttR 480HDNA-9--VJU 

*5-£ttfflOTlfiRSlS (CNA 2 /iq/mL, Taq DN 
A polymerase 16U/mL, V' z y — & 200 nM, lOmM Iris 
-HCl buffer, SOnMCCI , 2.5irMMqCI, , 0.02Si27f>, 
dnrP 0.2 rrM)r 95 'C(0. 5^RH)-55 , C(l^rfl)-72 < C(l 
frRfl) £iOiM^U) f&, £5lftJil (Advance ttR Mup 
idTJ^fgfflLT 40mM Tris-acetat 

e/lmMtDlA, pHS]) Ofc, WatfcDNABrW*. if 

ffit.tb httit*^* > ELISA-+ v r (^- »J • V 

>^-f AftU;l3n a nS^ 1 5S5 878) ^fdifflLTir^L 

/Co 

±12 (2) V fmi>tc3v4^<0 h : ;>X^.^.^ (0^ 
tc. colfi», ->-{>hGH-H(-ia»l' 

OOnq/mLT'*^^. #aJ4W8«f««ro.75nq/roL. £lt:0. 
29nq/mLX\ rtWtt<0«HSWi*(SE<Oi|© 93nq/mL. tSO 
75nq/mL. (A.Ikeda et al . , tndocrine J., 41, 523-52 
9(1994)) <D**l*h 1/l20i(S J: O'l/260 r^o/c 0 C 

U^ct ^ 6 , m A 0 teffl{£+OR««Jtc l > tOi f« 
Shfc. ^-r>hQi-L(3:a*CC^0Jmq/mLOt h BKA%h 

fi^jb*>att. a&sL«stcr)7oonq/mi-c*s^. 

«P*ftC . tttt ASC M tlllK ( 50pq/mL)«T r * -o fc. 
^. ^ Y >hGH-F«¥l^tCft0.01/i q/mLO t h Ijjg* 

s+^>a». Mans. jwww}©c*rticc*ji»'c 
sfc«ccijt»rt>. *rttwi«wtiiT-c*'>fc. v 

^t«t«WK5nfc. 

[ooi 9: 
[r<i ] 
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Y>©att»a:«0«ristar-> y h ©tt4K»CCflt Lfc. 

B5^8DE«r«fllLte. JSJKOfc rb5cfi*^*>C*S£ 

i%vJs) X!8[K0)¥-fy{&fr 0.29nq/ml (0.13^ 0.59 
nq/ml)r^o^Wn«T^r^tfiE»(50pq/nil) WTr 

(Dirco fit!*) 4flli;i, ««£CCSi:C*x-7il/5/a>4ffiW 
P B Sjfi£35S©v u >f > I^Tc4TyaA*> KflBti 

fc„ ianarBiiar:92@afej:^*3iaB©tt^47a 
-f > ho^3c±ri/a/o F4ttfflt/TSi i as^rac 

&<DgffiV®f% Ltc. J - f > *'«S < 0.02X NaNj 43 
tf 50nM Sodium carbonate pH9.6) "C Ifi q/mlKMHU 



fct FfiEfi*;l"t>jgS4963n: EUSA'/U- r (Nunc tt 

») o&ftte loo/ii ^flnx.. ff?ar2iisffl»BL/r 

&'K%&ft : & (0.5% Twxm 20 t 0.02% NaN, 43frP 

bs) 'zsmmftLtc. 

[0022J ;>CtC, 200 1 CD^U ( P B 

ifU^ UK-B25 ))4)J0^iaT?2DjnB»SU/dft. 

20 na-hUfc ELISA7*U~ H4tt»Lfc. »*>*ifcELlSA 
"/U-rO&^fc. PBSnofg. 100 ffi, 1,000 (S&c 

*«Lfcjiiiff^>7 r ju4 looiii ^ofin^.. -i£fflr2B$ 

(*(lCM 4 LqC)t*" IqUgjR < 3 X * / W * ttR : *7 £ 
ny§'4 SKA 3010 01) 4 100/il ^ottlx. 2B#BBhi 

■fe'SSliSflS (Si(pa 104 phosphatase substrate 4 2m 
30 q'mLJC^^cfc^tC^K^iffi (0. 5 mM tt)Cl 2 . 0.02% Na 
Nj4S^ 1M diethanol amine, pH9.S)-CSfl*)100/i 1 4 

ftix.r. s«r2o-9o>>BB«c£;4 3#r5faofte4fT 

t\ soy I OKiEffjtiS (3M Na(iH)4^Uxrrao4(9jL 
L/Co U^'J-'Z- (>i<i* ' 5v KttJJ Model3550 
4V) 4ffl^r405nm ©««;l2Sf4iP»W!L^. fixf*^^. 
fi4K5tffi-Cff?flSL//c. *S3B4*2 5CijVJ'. 
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[0024] C©IS*. WMSOWistarv -j h<OftM*# * 

rti, io(S#«©r^rc5:ioo (S^RosfflfWoeffl 

tf)/c, Sfc. ioolS*R©8ffl(*+tD]fflft(No.3)iio 
(XXS««0 8fif*©ii|Bf*(NDl i No3) (DMiV'>7 
iU-C*ulal?.!n<*^li^++). *k. loo(S*«<D8ffl(* 
1i 1 fflf*(N04) ilOOO(2#«<D8ffl(*rf3ffl<*(No5. No 

6, no8) ©da«*>^^rw^^ftK^f*eaB(4) * 

CtiaiS(*Sl£4 WbZct lit? ft tt* "*j fc. C ©*S*<fc 

fi* JUL- > CC »T £ fefSKSft'J&uL TCt ' & C t *flB 

L/c„ * l, r« A U fcttaiT;-f 5C J: 0 a* 3 n S 

i>. St»<fcj£"7 Y> (hGH-H) 4>{&l>5 -f >(hCH-L) £R 

tttc totalis* i/ r c * 4 c t * 6 . lyswtc ± u a * 

SMjUhNCh 

<110> YS NFW TFCHNOI OGY TNST. TNC. 
.'120t- Animal with immunoloqical tole 
<13Q> SNMFPO04 1 1 
<160> 2 



**c<fc#BS23*ifc. t»cc. 5-f> hCH-FJi. ift&cfc 
crtt©tt* • .#iML«c*»**6-f . imitate b h rtfi* 

[0025] 

[0026] 
L1SI1NC 
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11 12 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthesized DM 
<400> 1 

aqaacaatqc cattccattt cctqt 25 
<210> 2 
<2U> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthesized DM 
<400> 2 

qtqqrttcaq ttraaccaac caqqt 25 
[US 1 ] ttAiBC+CbasiCN./hCH) (DftfeZ*?, 

[II 1 1 

HindD tutit Ccofil 
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